Because of the widespread occurrence of tides, and also because tides can produce other atmospheric constituents into the upper atmosphere [Zurek , 1976] . By controlling 
where s is the zonal wavenumber, Ω is the planetary rotation rate, λ is the east longitude, t 52 is the local solar time (LST). Tides with n = 1, 2 are diurnal and semidiurnal respectively. this same observer will be able to observe longitudinal variations from non-migrating 64 tides, with each wave-k structure being the sum of non-migrating tides with |s − n| = k. 
Analysis
Raw data are processed through the standard pipeline for IUVS periapse limb scans.
132
After removing the detector dark current, the digital numbers are converted into physical reference spectra for all known emissions in the MUV region [Stevens et al., 2015] . shape of the UVD and the solar component differ greatly and separation is straightforward.
143
We adopt an empirical approach to determine the CO 2 density from the measured 144 intensity. The volume emission rate is parameterized as a Chapman profile and the 145 measured intensity is fitted to the integral of the volume emission rate along the line of 146 sight:
where z is the altitude, b is the impact parameter measured from the center of the planet, Figure 2 shows an overview of variations in CO 2 density with latitude and longitude.
Results and Discussion

174
Because IUVS coverage returns to a similar longitude every 16th orbit, we are able to 175 determine these variations to be persistent in a fixed LST frame, leading to our interpre- All profiles are from scan 10 spatial bin 4 of the respective orbits. Error bars denote 1σ random uncertainties in the measurements. The higher density at 221
• E gives rise to a higher altitude of the emission peak (indicated by the arrows). Table 1 . Fitted amplitudes A k normalized to zonal mean and apparent phases δ k for various latitude bands for wavenumbers k = 1, 2, 3. 
